ABSTRACT: Two commercial feedlot experiments and a metabolism study were conducted to evaluate the effects of monensin concentrations and bunk management strategies on performance, feed intake, and ruminal metabolism. In the feedlot experiments, 1,793 and 1,615 steers were used in Exp. 1 and 2, respectively, in 18 pens for each experiment (six pens/treatment). Three treatments were evaluated: 1) ad libitum bunk management with 28.6 mg/kg monensin and clean bunk management strategies with either 2) 28.6 or 3) 36.3 mg/ kg monensin. In both experiments, 54 to 59% of the clean bunk pens were clean at targeted clean time, or 2200, compared with 24 to 28% of the ad libitum pens. However, only 13% of the pens were clean by 2000 in Exp. 1 (summer), whereas 44% of the pens in Exp. 2 (winter) were clean by 2000. In Exp. 1, bunk management and monensin concentration did not affect carcass-adjusted performance. In Exp. 2, steers fed ad libitum had greater DMI (P < 0.01) and carcass-adjusted ADG (P < 0.01) but feed efficiency (P > 0.13) similar to that of clean bunk-fed steers. Monensin concentration had no effect on carcass-adjusted performance (P > 0.20)
Introduction
Bunk management is of critical importance in the overall management of feedlot cattle. A goal of bunk 2869 in either experiment. A metabolism experiment was conducted with eight fistulated steers in a replicated 4 × 4 Latin square acidosis challenge experiment. An acidosis challenge was imposed by feeding 125% of the previous day's DMI, 4 h later than normal. Treatments consisted of monensin concentrations (mg/kg) of 0, 36.7, 48.9, or 36.7 until challenged and switched to 48.9 on the challenge day and 4 d following. Each replicate of the Latin square was managed with separate bunk management strategies (clean bunk or ad libitum). Feeding any concentration of monensin increased number of meals and decreased DMI rate (%/h) (P < 0.12) for the 4 d following the acidosis challenge. Meal size, pH change, and pH variance were lower (P < 0.10) for steers fed monensin with clean bunk management. However, no monensin effect was observed for steers fed ad libitum. Bunk management strategy has the potential to decrease DMI and ADG when steers managed on a clean bunk program are restricted relative to traditional, ad libitum bunk programs. Monensin helps control intake patterns for individuals, but increasing concentration above currently approved levels in this study seemed to have little effect. management is to provide the correct amount of feed to the correct pen at the desired time daily (Pritchard and Bruns, 2003) . Traditional bunk management meant continuous access to feed in order to achieve ad libitum intake. Many nutritionists and cattle feeders have recently adopted "clean bunk" feeding programs.
The goal of clean bunk management is for all feed delivered to a pen to be consumed daily, with bunks being empty for a certain period of time prior to the next feeding, without restricting DMI compared to traditional bunk management (Pritchard and Bruns, 2003) . However, a potential risk of clean bunk management is that DMI will be restricted to certain individuals within a pen, thus increasing the chance of those re-stricted cattle consuming more feed at a more rapid rate. Consumption of high-grain diets in large amounts and at rapid rates may increase the risk of subacute acidosis, intake variation, or digestive disorders (Fulton et al., 1979; Stock et al., 1990) .
Monensin (Rumensin; Elanco Animal Health, Greenfield, IN) is an ionophore commonly fed to feedlot cattle. In addition to improving feed efficiency (Richardson et al., 1976; Goodrich et al., 1984) , monensin reduces feed intake variation (Burrin et al., 1988; Stock et al., 1995) and increases the ruminal pH of cattle fed high-grain diets (Nagaraja et al., 1981; Burrin and Britton, 1986) . If clean bunk management systems impose a greater risk of digestive disturbances than traditional ad libitum approaches, then increasing dietary monensin concentration may be beneficial in clean bunk management programs.
The objectives of these experiments were to compare traditional bunk management and clean bunk management strategies on steer performance, feeding behavior, and ruminal fermentation, and to determine whether dietary monensin concentration alters cattle and ruminal responses to clean bunk management systems.
Materials and Methods

Feedlot Performance
In Exp. 1, 1,793 medium large-frame mixed-breed steers (261 kg initial BW) were used in a randomized complete block design with three treatments and six pens per treatment. Blocks were pen replicate (one to six), with treatments assigned randomly to blocks of three pens, with six total blocks. Steers were received at a commercial research facility on April 25 and April 28, 1998, from Benjamin, TX. From receipt until allotment, cattle were maintained in holding pens and fed a standard moderate-concentrate receiving diet plus loose, long-stem alfalfa hay and allowed ad libitum access to drinking water. On d 0 (April 29, 1998), steers were allotted into groups of no more than 10 animals at a time into 18 pens. There were 80 to 120 steers per pen, adjusted to provide approximately 23 cm of linear bunk space and 14 m 2 of pen space per animal. In Exp. 2, 1,615 medium large-frame mixed-breed steers (304 kg initial BW) were used in a randomized complete block design similar to Exp. 1, with three treatments and six pens per treatment. Steers were received at the research facility from November 3 through November 8, 1998, from Ft. Stockton, TX. Upon receipt, cattle were handled as described above and on d 0 (November 10, 1998) were fed in the same 18 pens used in Exp. 1. A winter stocking rate was used, which provided 25 cm of feed bunk space and 15 m 2 of pen space per animal. Pen counts ranged from 72 to 104.
Following each allotment of animals into feedlot pens, each pen was group-weighed to determine average initial weight, and subsequently processed. Each steer was individually identified; implanted with Ralgro (Schering-Plough, Inc., Union, NJ); vaccinated with an IBRLeptospira modified live vaccine and a seven-way clostridial bacterin-toxoid (Vision 7, Intervet, Millsboro, DE) Treatments were as follows: 1) traditional, ad libitum bunk management program with monensin fed at 28.6 mg/kg of dietary DM, which equates to 26 g/ton (AD-LIB-26); 2) clean bunk program with monensin fed at 28.6 mg/kg (CB-26); and 3) clean bunk program with monensin fed at 36.3 mg/kg of DM, which equates to 33 g/ton (CB-33). All diets were formulated with 9.9 mg of Tylan (Elanco Animal Health) per kilogram of dietary DM. Composition of the finishing diets for Exp. 1 and 2 are provided in Table 1 . Three step-diets containing approximately 36, 28, and 20% forage (DM basis), respectively, were used to adapt steers to the finishing diets. Steers were fully adapted to the finishing diets on d 19 in both experiments.
Cattle were fed two times daily while on the finisher diet. The first feeding began at 0600, and the second feeding began at 1300. Feed bunks were targeted to be empty of feed by 2200 for the clean-bunk program and by 0600 for the traditional bunk management program. Theoretically, steers on the clean bunk program had approximately 8 h less exposure to feed each day than those fed using the traditional bunk management approach. Feed bunks were visually scored by estimating the amount of feed remaining at approximately 2000, 2200, 0000, and 0600 with a numeric score assigned at each viewing: 1) slick, no residual crumbs or fines, licked clean; 2) minimal amount of residual crumbs and fines (i.e., less than 11 kg); 3) small amount of residual feed (i.e., approximately 11 to 27 kg); 4) moderate amount of residual feed (i.e., 27 to 45 kg); and 5) large amount of residual feed (i.e., greater than 45 kg).
Feed calls were adjusted for the traditional bunk management approach based on visual readings at 2000, 0000, and 0600. If a bunk score of 2 or greater was recorded at 2000, feed amounts were increased by 0.18 kg/animal. If a bunk score of 1 was recorded at 0000, feed amounts were increased by 0.09 kg/animal. If a bunk score of >1 was recorded at 0600, feed amounts were decreased by the estimated amount remaining in the bunk.
Feed calls for the clean bunk approach were adjusted based on visual observations at 2000, 2200, 0000, and 0600. If a bunk score of 1 or 2 was recorded at 2000, feed amounts were increased 0.18 or 0.09 kg/animal, respectively. If a bunk score of 2 or greater was recorded at 2200, feed amounts were reduced by 0.05 or 0.14 kg/ animal, respectively. If a bunk score greater than 1 was recorded at 0600, feed amounts were decreased by the estimated amount remaining in the bunk.
Metabolism Experiment
Eight ruminally fistulated steers were used in two concurrent 4 × 4 Latin squares to evaluate the effects of bunk management systems and monensin supplementation strategy on feeding behavior and ruminal fermentation. Rumen fistulizations and postsurgical care followed procedures outlined by Stock et al. (1991) . Steers were maintained in a temperature-controlled room (25°C) with ad libitum access to water. Each Latin square consisted of four steers fed by the same bunk management system (traditional ad libitum or clean bunk) throughout the experiment. Over an 18-d period, steers were stepped up to a finishing diet comprised of a 50:50 ratio of high-moisture:dry-rolled corn, alfalfa hay, and a milled supplement (Table 2) . Steers were adapted to the grain by feeding diets containing 45, 35, 25, and 15% forage (DM Basis) for 5, 3, 4, and 5 d, respectively. Once on the final diet, steers were allowed 10 d of adaptation before the beginning of the first experimental period.
Steers in each Latin square were fed using a traditional, ad libitum (ADLIB) system or a clean bunk management system (CB), with feed delivered once daily at 0800. Steers fed using the traditional bunk management system were fed to have 0.11 to 0.23 kg of feed remaining in the feed bunk at 0700 each day (ADLIB), whereas steers in the clean bunk system were fed to have access to feed from 0800 to 2200. Feed calls for steers managed using the clean bunk system were based on the amount of feed remaining in the feed bunk at 2000, 2100, 2200, and 0700. The amount of feed remaining in the feed bunk at 2000, 2100, and 2200 was obtained from the computer used to capture, at 1-min intervals, feed remaining in the bunk. If more than 0.23 kg of feed remained in the bunk at 2200, feed amounts were decreased by the estimated amount. If 0.23 kg or less feed remained in the bunk at 2200, feed calls were reduced by 0.23 kg. If all feed was consumed before 2000, feed amounts were increased by 0.45 kg, and, if all feed was consumed between 2100 and 2200 for two continuous days, feed amounts were increased by 0.23 kg. Orts were taken each morning before feeding, weighed, and subsampled for DM determination.
The metabolism study was a 2 × 4 factorial arrangement of treatments with bunk management (clean bunk vs traditional ad libitum intake) and four monensin treatments. Bunk management treatment was applied to replicates of the Latin square. Steers within each Latin square were assigned randomly to one of four monensin supplementation strategies. Dietary concentrations of monensin evaluated were as follows: 1) 0 (CON); 2) 36.7 mg/kg monensin, which equates to 33.3 g/ton (DM basis) fed continuously throughout each experimental period (33); 3) 36.7 mg/kg fed prechallenge and changing to 48.9 mg/kg, which equates to 44.4 g/ ton (DM basis) on the challenge day and fed throughout the recovery phase (33/44); and 4) 48.9 mg/kg (44) fed continuously for each experimental period.
Experimental periods were 35 d in length, during which time feed intake was monitored continuously using a data acquisition system as described by Cooper et al. (1999) . Days 11 to 14 were a dietary adaptation period with steers housed in free stalls (1.5 × 2.4 m). On d 15, steers were moved to tie stalls and tethered. Feed intake was monitored continuously with bunks suspended from load cells (Omega, Stamford, CT). Ruminal pH also was continuously monitored with submersible pH probes (Sensorex, Stanton, CA) fitted through the cannula and suspended in rumen fluid. During each collection period in stalls, feed bunk weights and ruminal pH data were collected with software (Labtech, Wilmington, MA), reading every 6 s and averaging data across every 2 min (720 measurements/ d). Ruminal pH was monitored continuously from d 15 through 35 for each period. Days 24 through 30 were a prechallenge phase in which steers were fed to appetite according the bunk management system imposed. On d 31, steers were challenged by feeding 125% of the previous day's feed intake, 4 h late (1200). Days 32 through 35 were a challenge recovery period. On d 32, steers were fed the same amount of feed as on d 30. On d 33 through 35, steers were fed to appetite based on the bunk management system. Between periods, steers being placed on CON were inoculated with 2 L of rumen fluid from another steer fed no monensin.
Measures of feed intake included DMI per day, rate of feed intake calculated as described by Cooper et al. (1999) , number of meals per day, total time spent eating per day, average meal size, and average time spent eating a meal. Meals were determined when feed bunk weights did not change for 20 min, as is similar to Cooper et al. (1999) . Previous researchers (Gibb et al., 1998; Schwartzkopf-Genswein et al., 2002) evaluating bunk visits as meals have used 5 min as an interval to establish breaks in meals. With continuous weights on bunks, bunk weights need to remain constant to avoid confounding when steers are moving bunks but not removing feed. Rate of feed intake was considered to be a function of first-order kinetics and, therefore, was calculated as the slope through the natural log transformation of feed weights for each steer throughout each day, with the units of percent per hour. Cooper et al.
(1999) used linear and quadratic functions to describe intake patterns. Clearly, a quadratic relationship exists for rate of feed intake and is a better fit based on r 2 . A total of 720 feed intake measurements were taken daily (one measurement/2 min). Ruminal metabolism measurements included average ruminal pH, maximum and minimum ruminal pH, ruminal pH change (maximum minus minimum), ruminal pH variance, and ruminal pH area below 5.6. Average ruminal pH was calculated as the average of 720 measurements recorded daily. Ruminal pH variance and area below 5.6 were calculated as described by Cooper et al. (1999) .
The University of Nebraska Institutional Animal Care and Use Committee reviewed and approved all procedures used in these experiments (IACUC #98-04-021).
In Exp. 1 and 2, data were analyzed using the GLM procedure of SAS (SAS Inst. Inc., Cary, NC) for a complete block design with pen as the experimental unit. Block was pen replicate, with pens assigned to treatment within six blocks of three pens each. The model included treatment, pen replicate, and treatment × replicate (experimental error). Orthogonal contrasts were used to compare 1) traditional vs. the average of the clean bunk management treatments and 2) monensin effects within clean bunk management, with monensin at 28.6 mg/kg vs. 36.3 mg/kg (DM basis).
In the metabolism experiment, statistical analyzes were conducted using the mixed procedure of SAS (SAS Inst. Inc.) for a replicated Latin square. Model included period and rumensin treatment, with steer (experimental unit) as a random effect. Data were analyzed in three phases: 1) prechallenge, 2) challenge, and 3) postchallenge. Contrasts were used in the prechallenge phase to compare CON to the average of the treatments containing monensin, and 33 vs. 44 g/t monensin. Contrasts were used in the challenge and postchallenge phases to compare CON vs. the average of the treatments containing monensin, 33 vs. 33/44, and 44 vs. 33/44 treatments.
Results and Discussion
Feedlot Performance
Weekly mean bunk scores are summarized in Table  3 . In both Exp. 1 and Exp. 2, consumption patterns were altered by the imposed bunk management treatments. Steers fed using the traditional ad libitum bunk management treatment had higher (P < 0.001) mean bunk scores at 2000, 2200, and 0000 compared with those fed using clean bunk management. By 0600, mean bunk scores were similar (P > 0.10) between traditional and clean bunk management treatments. Feed bunks were targeted to be empty of feed (Bunk Score 1) by 2200 in both experiments for the clean bunk treatments. Approximately 60% of the bunks were empty of feed by 2200. However, cattle fed using clean bunk management had longer exposure to feed in Exp. 1 compared a 1 = slick, no residual crumbs or fines; 2 = minimal amount of residual crumbs or fines, <11 kg; 3 = small amount of residual feed, 11 to 27 kg; 4 = moderate amount residual feed, 27 to 45 kg; 5 = large amount of residual feed, >45 kg. b ADLIB-26 = traditional bunk management system with monensin fed at 28.6 mg/kg (DM basis); CB-26 and CB-33 = clean bunk management system with monensin fed at 28.6 and 36.3 mg/kg (DM basis), respectively. c F-test statistic was significant (P < 0.001) for treatment for all bunk scores within time. with Exp. 2. In Exp. 2, approximately 45% of the bunks were given a bunk score of 1 at 2000 compared with only 12 to 13% of the bunks receiving a bunk score of 1 at 2000 in Exp. 1.
Animal performance is presented in Tables 4 and 5 for steers in Exp. 1 and Exp. 2, respectively. In Exp. 1, finishing performance was similar between steers fed using the clean or traditional bunk management treatments. Steers fed CB-33 gained faster (P < 0.03) than those fed CB-26 due to increased monensin concentration. Additionally, steers fed CB-33 tended (P < 0.08; F-test P < 0.16) to gain more efficiently than those fed CB-26. Total and digestive death losses were similar among treatments.
In Exp. 2, steers fed using traditional bunk management had greater DMI (P < 0.01) and ADG (P < 0.02, live basis; P < 0.01, carcass-adjusted basis) than steers fed using clean bunk management. Performance was similar when steers were fed either CB-26 or CB-33. Total and digestive death losses were similar among treatments. Feed efficiency was not markedly influenced when monensin was increased from 28.6 to 36.3 mg/kg (DM basis) in these experiments. Goodrich et al. (1984) summarized the performance data from 16,000 cattle, and feeding monensin improved feed efficiency by 7.5% compared to no monensin. However, based on that summary, performance was not improved when monensin intakes increased above 250 mg per steer. The response to monensin also tends to be decreased as the energy density of the diet increases (Goodrich et al., 1984) . Stock et al. (1995) evaluated 0, 22, or 33 mg/kg in four commercial feedlot experiments. Feeding monensin improved feed efficiency by 4%; however, no differences were detected between 22 and 33 mg/kg monensin treatments.
Differences in the performance response between the bunk management treatments in Exp. 1 vs. Exp. 2 are probably related to differences in exposure time to feed. In Exp. 1, a greater percentage of pens had feed remaining in the bunk at 2000 compared with Exp. 2. The clean bunk management treatment appeared to limit DMI in Exp. 2 and had little impact on DMI in Exp. 1. These different responses in DMI between Exp. Exp. 2 may also suggest that the time of year influences target clean time. Experiment 1 was conducted from April to November, whereas Exp. 2 was conducted from November to April.
Carcass characteristics are presented in Tables 6  and 7 for Exp. 1 and Exp. 2, respectively. In Exp. 1, hot carcass weight was similar among treatments. However, in Exp. 2 carcass weights were heavier (P < 0.01) for steers fed using the traditional compared with the clean bunk management treatment. Differences in carcass weight in Exp. 2 reflect differences in ADG. In both Exp. 1 and Exp. 2, steers fed using the traditional bunk management treatment had a greater (P < 0.01, Exp. 1; P < 0.02, Exp. 2) percentage of carcasses grading USDA Choice compared with the clean bunk management treatment. Changes in USDA quality grade are most likely a reflection of DMI between the bunk management strategies. Dry matter intake was significantly increased in Exp. 2 and was numerically greater in Exp. 1 for the traditional vs. clean bunk management treatments. The incidence of liver abscesses was similar between bunk management and dietary monensin concentration for both Exp. 1 and Exp. 2.
Metabolism Experiment
Prechallenge Phase. Results of the prechallenge phase of the metabolism experiment are presented in Table  8 . No interactions between monensin supplementation strategy and bunk management system were observed; therefore, main effects of monensin supplementation strategy and bunk management system are reported. Feeding monensin reduced (P < 0.05) average meal size and average meal length compared with control. Dry matter intake was similar among all treatments. The number of meals was fewer and the total time spent eating each meal was greater in our metabolism experiment compared with previous experiments (Hoffman and Self, 1973; Gonyou and Stricklin, 1984; Laudert, 1995) . These previous experiments were conducted by observing and recording meal times with steers fed in commercial pens or small research pens. The steers in the present metabolism experiment were tethered in tie stalls with feed and water continually in close proximity. This arrangement may alter consumption patterns compared with open lots where cattle are exposed to various social and environmental conditions. Additionally, previous experiments have reported consumption patterns by visually observing cattle, whereas data in the present metabolism experiment were collected continuously with load cells and a computer.
In this experiment, cattle spent 500 to 530 min eating with 5.9 to 6.8 meals/d. Cooper et al. (1999) , using similar techniques, observed 7.9 to 9.5 meals/d with a total eating time of 291 to 331 min/d for cattle fed corn-based diets. Using the GrowSafe system (radio frequency technology) in Canada with pen fed steers, Gibb et al. (1998) observed a total of 30 min of eating time with 7.5 bunk visits (i.e., meals) per steer when fed a finishing (92% concentrate) diet. In contrast, SchwartzkopfGenswein et al. (2002) evaluated six steers and six heifers and observed 15 to 18 meals/d, with a total eating time of 95 to 131 min/d per animal using the GrowSafe system. The cattle restricted to 95% of their ad libitum intake consumed fewer meals and spent less time eating. The data are variable from experiment to experiment. The metabolism experiment used tethered animals that are individually fed, which may influence feeding behavior.
Average ruminal pH, pH change, and ruminal pH area < 5.6 were similar between steers fed monensin and the control (Table 8 ). Monensin reduced (P < 0.05) ruminal pH variance during the pre-challenge phase.
Monensin appears to control daily fluctuations in ruminal pH under normal feeding conditions.
Dry matter intake was similar between bunk management systems during the prechallenge phase (Table  8) . Steers fed using clean bunk management had a faster (P < 0.01) rate of intake, consumed fewer (P < 0.01) meals/d, and had larger (P < 0.05) meal sizes compared with those fed using traditional bunk management. Additionally, steers fed using clean bunk management spent less (P < 0.04) time eating per day and more (P < 0.03) time eating per meal compared with those fed using traditional bunk management. The target clean-up time for steers in the metabolism experiment was between 2200 and 2400, similar to both feedlot performance experiments. One can assume that feeding patterns were similar between the animal performance experiments and the metabolism experiment. These data also demonstrate the impact that feeding management can have on the feeding patterns of finishing cattle.
Average ruminal pH, pH change, and ruminal pH area < 5.6 were similar between clean and traditional bunk management systems (Table 8 ). The daily variance in ruminal pH was greater (P < 0.01) for steers fed using clean bunk management compared with those fed using traditional bunk management. Feeding steers using clean bunk management did not increase the incidence of acidosis, as measured by ruminal pH area < 5.6 and average ruminal pH. Steers fed using clean bunk management consumed similar amounts of DM as traditional bunk management, but were without feed for approximately 10 h. Ruminal pH was numerically higher at time of feeding for steers fed using clean bunk management (6.56 vs. 6.40) compared to traditional bunk management, but nonsignificant (P > 0.50). This time without exposure to feed may allow steers to build a buffering capacity and start at a higher ruminal pH prior to each feeding.
Challenge. Results from the challenge day are presented in Table 9 . No interactions were observed during the challenge period between monensin supplementation strategy and bunk management system. Consumption patterns and ruminal pH measurements were similar among monensin supplementation strategies. Ruminal pH change (P < 0.10) and ruminal pH variance (P < 0.01) were greater for steers fed using clean bunk compared with those fed using traditional bunk management. Average ruminal pH and ruminal pH area below 5.6 were similar between bunk management strategies. Steers fed using a clean bunk program consumed feed at a faster rate (28% vs. 18%/h) than steers fed using a traditional ad libitum program. Although not significant, this led to a numerically greater meal size but numerically lower number of meals for cattle fed using the clean bunk management compared to the traditional. Based on the experimental design with feeding 4 h late, steers may start the feeding cycle at 1200 with a ruminal pH that is higher than previous days. The greater pH may allow that animal to compen- sate for greater DMI (125% of normal) and faster rates of intake. In this study, comparisons were not made across phases. However, ruminal pH was 6.6 initially on challenge days averaged across periods and only 6.48 during the prechallenge phase. Despite numerically higher initial pH, the minimum pH was similar across treatments, bunk management, and phases, averaging a pH of 5.08. Similar to the prechallenge phase, initial pH was numerically greater for clean bunk management than traditional (6.71 vs. 6.51), but nonsignificant (P > 0.36). Cooper et al. (1999) suggested that the effect Table 9 . Main effects of monensin supplementation and bunk management on intake, feeding behavior, and ruminal pH of steers fed finishing diets during the challenge phase when steers were fed 125% of intake 2 d before and fed 4 h late (metabolism experiment) of ruminal pH on intake is at least partially dependent on the buffering capacity or pH of the ruminal contents at the beginning of a meal. In their experiment, intake was varied ± 1.8 kg/d. On days when cattle were overfed 1.8 kg, ruminal pH at feeding was higher from being underfed 1.8 kg the previous day.
Postchallenge. Results of the postchallenge period are reported in Table 10 . Dry matter intake, total time spent eating, and average meal length were similar across monensin supplementation strategies. The rate of DMI tended (P < 0.12) to be decreased for steers fed Table 10 . Main effects of monensin supplementation and bunk management on intake, feeding behavior, and ruminal pH of steers fed finishing diets during the recovery phase (metabolism experiment) monensin compared with control. Steers fed monensin consumed a greater (P < 0.06) number of meals per day than those fed the control diet. Average ruminal pH and ruminal pH area < 5.6 were similar across monensin supplementation strategies. Interactions (P < 0.10) were observed between monensin supplementation strategy and bunk management system for average meal size, ruminal pH change, and ruminal pH variance (Table 10) . Monensin decreased average meal size (P < 0.05), ruminal pH change (P < 0.10), and ruminal pH variance (P < 0.05) for steers fed using clean bunk management, whereas these measurements were similar between control and monensinsupplemented steers when fed using traditional bunk management.
Dry matter intake was similar between bunk management systems (Table 10) ; however, rate of intake was faster (P < 0.01) for steers fed using clean bunk compared with traditional bunk management. Similar to the intake patterns of the prechallenge period, steers fed using clean bunk management had fewer (P < 0.01) meals per day and the average time consuming each meal was less (P < 0.07) compared with those fed using traditional bunk management. Average ruminal pH and ruminal pH area below 5.6 were similar between bunk management systems.
On average, steers consumed 2.3 kg more DM the day of the intake challenge compared with their average DMI before the challenge. Additionally, steers consumed similar amounts of DM postchallenge compared with prechallenge. Our intake challenge may not have been severe enough to cause acute acidosis symptoms or effects on the animal. In this experiment, cattle fed using a clean bunk management system responded similarly to an intake challenge relative to those fed using a traditional bunk management system. Differences in ruminal pH variance and feeding behavior indicated that monensin has a positive effect on controlling subacute acidosis under normal or challenged feeding conditions similar to previous experiments (Richardson et al., 1976; Burrin and Britton, 1986; Stock et al., 1995) . Nagaraja et al. (1981) induced acidosis by direct infusion of glucose or corn, and monensin addition of approximately 450 to 500 mg/animal maintained rumen pH. Burrin and Britton (1986) evaluated 0, 150, or 300 mg of monensin per animal; however, they challenged forage-fed animals with an abrupt diet change to concentrate. All animals in their experiment exhibited the characteristic decline in rumen pH from 6.5 to 5.5, while monensin maintained a greater pH than control cattle (Burrin and Britton, 1986) . Based on data with pH change and variance in the metabolism experiment, maintaining a more consistent rumen environment when monensin is fed may be more beneficial in clean bunk feeding programs compared with traditional programs.
Increasing monensin concentrations above currently approved levels within the bounds of this study seemed
